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In the current digitalization era, digital game-based 
learning (DGBL) is used in education to engage and mo-
tivate students. Gameful experience (GE) is a crucial pre-
condition to determine the effectiveness of these games. 
However, previous research focused solely on the effects 
of games on inter alia student engagement, and empirical 
research regarding GE is lacking. This study investigates 
the factors that encourage students’ GE. Grounded in the 
theory of experience, a double-mediation model is devel-
oped that considers the direct relationship between in-
structional support and students’ GE and examines how 
group engagement and flow mediate this relationship. 
Data from 336 students participating in a team-based 
business simulation game revealed that group engage-
ment and flow sequentially double-mediated the positive 
relationship between instructional support and GE. Thus, 
to encourage students’ GE, educators and education insti-
tutions should provide appropriate instructional support 
that promotes group engagement as well as flow among 
students. 
1. Introduction 
In the current digitalization era, digital game-based 
learning (DGBL) has rapidly become a new trend in edu-
cation [1, 2, 3]. Because most students today are consid-
ered digital natives, as they grew up with digital technol-
ogies, they have new requirements as learners [4, 5]. 
The use of games in education can engage and moti-
vate students. Prior research provided evidence that using 
games in education can be more effective than conven-
tional instruction, such as lectures [6, 7]. Specifically, with 
the introduction of digital business simulation games in 
higher education, students access educational content in a 
more enjoyable and interactive way [8]. Simulated scenar-
ios help students acquire management skills and compe-
tencies, such as problem-solving and decision-making, 
that are required in the business world [8]. In contrast to 
organizational processes in real world, business simula-
tion games represent risk-free environments that enable 
students to learn by doing and to learn from their failures 
[9]. 
While some studies emphasized the advantages of 
DGBL and business simulation games [3, 9], others 
showed that simulation games were no more motivating 
than conventional instruction [6]. A necessary precondi-
tion to determine the effectiveness of these games and the 
students’ overall value creation is the gameful experience 
(GE) these games encourage [10, 11, 12].  
However, a recent literature review on DGBL found a 
lack of empirical research regarding the factors that en-
courage students’ GE when playing business simulation 
games. Thus, the primary aim of the current study is to 
empirically investigate the factors that encourage stu-
dents’ GE. 
Based on the theory of experience [13, 14] and prior 
research, a double-mediation model is developed that em-
pirically investigates the direct relationship between per-
ceived instructional support and students’ GE and exam-
ines how group engagement and flow mediate this rela-
tionship (see Figure 1). The results of this study provide 
researchers and educators with insights into improving 
students’ GE. Thus, business simulation games may be 
implemented more effectively to enhance inter alia student 
motivation and learning. 
2. Theoretical background and hypotheses 
development 
The use of business simulation games in higher educa-
tion and students’ GE are investigated in the context of 
DGBL, serious games, or gamification of learning [6, 7, 8, 
9]. DGBL describes the use of digital games, simulations, 
or other gamified learning activities to fulfill one or more 
learning objectives, such as encouraging students’ GE [3, 
15]. Thereby, DGBL can be referred to a specific instruc-
tional method that encompasses serious games and gami-
fication of learning with the goal of affecting learning di-
rectly [7, 16, 17]. 
GE in general refers to the positive emotional involve-
ment that results from playing a game or using a gamified





application. GE is considered the primary goal of games 
and gamified applications [18]. In this regard, previous re-
search confirmed that GE is a necessary precondition for 
various desired outcomes, such as student engagement 
[17, 25, 27] and subsequently the effectiveness of games, 
such as the business simulation game examined in this 
study. It was found that, if GE is lacking, the goals of gam-
ification, such as increasing user motivation, will remain 
unachieved [15]. 
Regarding the conceptualization, Eppmann et al. [18] 
developed the GAMEX scale, which includes the follow-
ing six dimensions of GE. Enjoyment and absence of neg-
ative affect concern users’ positive emotions and involve-
ment. Absorption reflects intense cognitive engagement 
and a feeling of disconnection from the actual environ-
ment [2]. Creative thinking indicates that a game has in-
spired users’ imaginations and sense of exploration. Acti-
vation describes the stimulation of emotions, thoughts, 
and actions. Finally, dominance assesses users’ feeling of 
control while playing [2]. 
In contrast to the GAMEX scale, Högberg et al. [10] 
identified seven dimensions of GE – accomplishment, 
challenge, competition, guided, immersion, playfulness, 
and social – in their GAMEFULQUEST questionnaire 
[10]. Contrary to GAMEX, GAMEFULQUEST does not 
consider the negative aspects of playing games as a dimen-
sion of GE, but as an outcome of GE [10]. Several studies 
have emphasized the importance of the absence of these 
negative aspects when considering GE [19, 20]. Further, 
in the educational context, negative affect has been found 
to negatively influence student learning [21]. Thus, the 
GAMEX scale is of particular importance to this study. 
Although this scale has been validated in various contexts, 
such as marketing [18] and nursing [19, 22], it has not 
been applied to or validated for the use in educational con-
texts, such as DGBL. To address this research gap, the 
GAMEX scale is used in this study to empirically investi-
gate students’ GE. 
The importance of investigating GE in DGBL is sup-
ported by the theory of experience developed by Dewey 
[13, 14]. According to this theory, students learn through 
continuous experience [13, 23]. The theory of experience 
seems particularly suitable for investigating GE in busi-
ness simulation games in higher education, as the theory 
has been applied to analyze student learning in education 
in general [13]. However, no study has yet empirically ap-
plied this theory in the context of business simulation 
games. Following the theoretical assumptions of Dewey 
[13], GE is argued to be a crucial factor influencing stu-
dent learning, based on the principles of continuity and in-
teraction [13, 23]. On the basis of continuity, students’ 
previous and current experiences in gaming should affect 
their future experiences. In addition, students reflect on 
and evaluate their experiences and actions as well as those 
of their classmates, paving the way for growth and new 
experiences [13, 24, 25]. In contrast, mis-educative expe-
riences involve negative emotional, physical, and social 
aspects that inhibit new experiences and growth [14, 24]. 
Thus, understanding factors that encourage GE is essential 
for future experiences in gaming. Regarding the principle 
of interaction, students’ exchanges within physical or so-
cial game settings are of particular importance in the cur-
rent study since communal learning expands students’ 
learning experiences [13, 23]. This study considers in-
structional support, in terms of the interaction between in-
structors and students, an important factor in promoting 
students’ GE and in determining the effectiveness of busi-
ness simulation games and future GE [26, 27, 28]. The 
mediating effect of interpersonal and individual factors in 
terms of group engagement [20, 27, 29] and flow [30, 31, 
32] are of particular importance and explained in detail 
below. 
The hypotheses derived in the following section are 
differentiated into the six dimensions of GE, based on the 
GAMEX scale. 
2.1. Perceived instructional support 
As business simulation games require learners to un-
derstanding complex relationships, they may be ineffec-
tive when used as stand-alone tools [27]. Therefore, in line 
with theory of gamified learning, providing instructional 
support in terms of instructional content in games, such as 
narratives, promotes desired learning-related behavior or 
attitudes [7]. In addition to instructional content and sup-
port strategies, such as online help or cues, support from 
instructors was identified as a central factor in the context 
of DGBL [27, 33]. While game play is typically voluntary, 
instructional support is typically mandatory help provided 
by an instructor, with the aim of achieving certain learning 
outcomes [27, 34, 35]. Instructional support may involve 
giving feedback, facilitating users to focus on the key as-
pects of the game [26, 36], or being supportive [37]. 
According to the theory of experience [13], instructors 
play a key role in bolstering students’ learning experi-
ences, which includes GE [37, 38]. More precisely, in-
structors who are perceived as supportive, in terms of 
providing feedback and being knowledgeable and respon-
sive, encourage positive learning experiences [37]. In con-
trast, students who perceive a lack of support from their 
instructors endure negative learning experiences [37]. 
Hence, it is argued that perceived instructional support 
fosters positive emotional experiences with the game, de-
scribed by GE in terms of enjoyment. Further, perceived 
instructional support is not related to negative emotions, 
implying absence of negative affect. Proserpio and Magni 
[39] stated that instructional support prevents students 
from becoming distracted, enabling them to pay more at-
tention to the task. While a lack of support increases the 
difficulties and frustrations related to the game, providing 
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instructional support encourages users to focus on the key 
aspects of the game [26, 36], suggesting positive GE in 
terms of absorption. In addition, students’ GE in terms of 
creative thinking is encouraged through the use of games 
[40] and is expected to be increased by instructional sup-
port [41]. Moreover, it is assumed that the perception of 
instructional support fosters students’ stimulation in 
games [28]. Therefore, students’ level of activity is pro-
moted [18, 42], fostering their GE in terms of activation. 
Finally, instructional support may enable GE in terms of 
dominance. According to ter Vrugte and Jong [32], this is 
achieved by providing students with control while playing 
games. Further, instructors may enable students to struc-
ture their learning and select relevant information on their 
own [32] to enhance their level of dominance [2, 33]. 
In contrast, some researchers suggested that instruc-
tional support restricts users’ freedom to discover the 
game, potentially diminishing their motivation and sense 
of fun [43, 44]. However, most teachers need to offer some 
advice and support to ensure that learning is actually tak-
ing place [45] and to develop self-directed learners [27]. 
Thus, it is emphasized that instructors should guide but not 
interfere with the learning process [14]. Adequate instruc-
tional support must be provided to promote GE in terms 
of all its dimensions, implying that these games become 
effective learning media [6]. Consequently, the following 
is hypothesized: 
H1: Perceived instructional support is positively 
related to students’ GE in terms of enjoyment, absence 
of negative affect, absorption, creative thinking, acti-
vation, and dominance. 
2.2. Mediating role of group engagement 
As this study focuses on a team-based business simu-
lation game, the use of games is expected to encourage 
group collaboration and deepen students’ learning experi-
ences in terms of GE [29, 46]. Therefore, group engage-
ment is considered an interpersonal factor in this study, 
characterized as a sense of group identity, in which group 
members share and participate in similar experiences and 
understand each other [47]. 
In this study, group engagement is expected to mediate 
the relationship between perceived instructional support 
and GE. This is because instructors are able to support and 
promote students’ group engagement within the game [20, 
48], thus enhancing GE [27]. While instructors play a key 
role in encouraging group engagement [20, 48], it is ar-
gued – in line with theory of experience [13, 14] – that 
group engagement is crucial to develop GE. In the context 
of DGBL, group engagement fosters positive learning ex-
periences in terms of enjoyment and absence of negative 
affect [46, 49]. However, group engagement may distract 
users from the game [50], thereby affecting GE in terms 
of absorption. Moreover, past research confirmed that 
group engagement stimulates creative thinking in online 
learning environments [51], such as DGBL. Group en-
gagement in terms of group work was found to enhance 
students’ creativity [52] and subsequently may increase 
GE in terms of creative thinking. Likewise, prior research 
provided evidence that group engagement in a team-based 
game fosters stimulation [53], thus affecting GE in terms 
of activation. Finally, group engagement encourages stu-
dents to structure their learning processes and master chal-
lenges on their own [1, 37]. Therefore, students feel dom-
inant and in control while playing the game [2]. Thus, their 
GE in terms of dominance is encouraged. Based on the 
preceding arguments, the following is posited: 
H2: Group engagement partially mediates the re-
lationship between perceived instructional support 
and students’ GE in terms of enjoyment, absence of 
negative affect, absorption, creative thinking, activa-
tion, and dominance. 
2.3. Mediating role of flow 
Flow has been widely identified as a predisposing fac-
tor concerning the effectiveness of games [31]. Therefore, 
it is considered an individual factor in this study. Flow is 
characterized as a highly concentrated state of mind, in 
which individuals completely disregard their environment 
and irrelevant perceptions. Flow is often experienced in 
gaming [31, 54, 55]. 
Due to similarities between flow and the GE dimen-
sion of absorption, researchers have suggested that flow is 
a part of GE [56]. These two constructs can be distin-
guished by considering the type of affect experienced in 
games [57]. In particular, the negative aspects of gaming, 
such as anxiety, contradict the understanding of flow, but 
they are included in the construct of GE [57]. Further, 
scholars argue that the experience of flow is more extreme 
than GE in terms of absorption [18, 57]. Absorption de-
scribes total engagement in the present experience; flow is 
related to a game engagement factor that reflects a specific 
degree of participation antecedent to GE [18, 57]. Thus, 
the two constructs investigated as distinct in this study, in 
which flow is considered an antecedent of GE. 
In this study, flow is expected to mediate the relation-
ship between perceived instructional support and students’ 
GE. This assumption is derived from research arguing that 
instruction in games significantly impacts students’ sense 
of flow [31, 58]. Particularly, Shin [59] postulated that in-
structional support encourages students’ flow. In turn, 
flow was found to relate to positive subjective experience 
[58], such as GE. Several studies in the context of DGBL 
emphasized that games encourage flow, thus positively af-
fecting students’ enjoyment and absorption in learning 
[60, 61]. Subsequently, students’ GE in terms of enjoy-
ment, absence of negative affect and absorption is as-
sumed to be promoted by games in DGBL that encourage 
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flow [30]. Further, researchers have indicated that flow 
enhances creative thinking [30], resulting in higher GE in 
terms of creative thinking among students. As flow de-
scribes an individual who has become “one with the activ-
ity,” high levels of arousal are expected [55, 57]. This may 
result in higher GE in terms of activation. Finally, students 
experiencing flow are expected to feel in charge and dom-
inant in the game, implying higher GE in terms of domi-
nance [2, 33]. In contrast, ter Vrugte and de Jong [32] em-
phasized that support may also inhibit flow, and students’ 
GE as a consequence. As the feeling of flow usually pro-
vides no room for reflection, which is triggered by provid-
ing support, it is argued that support disrupts students’ 
sense of flow and their subsequent enjoyment while play-
ing games [32, 35]. Nevertheless, support is necessary for 
individuals to select relevant information and to benefit 
from learning [35]. Thus, support must be provided – but 
very carefully – to encourage students’ flow [32, 35] and 
GE. Based on the preceding arguments, the following is 
posited: 
H3: Flow partially mediates the relationship be-
tween perceived instructional support and students’ 
GE in terms of enjoyment, absence of negative affect, 
absorption, creative thinking, activation, and domi-
nance. 
2.4. Double-mediation effect of group en-
gagement and flow 
Further, it is hypothesized in the current paper that in-
terpersonal and individual factors (i.e., group engagement 
and flow) sequentially double-mediate the relationship be-
tween perceived instructional support and students’ GE. 
As elucidated above, perceived instructional support was 
found to promote group engagement [62]. In turn, group 
engagement intensifies students’ flow. This assumption 
derives from prior research stating that students’ group en-
gagement further encourages flow [63]. Conversely, inter-
actions with group members may inhibit flow by bringing 
users out of the fantasy world and into the real world [64]. 
Although some studies highlight the disruptive effects of 
group engagement on flow, group engagement remains a 
relevant factor in our hypothesized double-mediation 
model [64]. Group engagement is expected to be a neces-
sary prerequisite in intensifying students’ flow and GE in 
terms of all its dimensions [30, 57, 58, 60]. Thus, the fol-
lowing is to posit: 
H4: Group engagement and flow sequentially dou-
ble-mediate the relationship between perceived in-
structional support and students’ GE in terms of en-
joyment, absence of negative affect, absorption, crea-
tive thinking, activation, and dominance. 
 
 
Figure 1: Proposed research model 
3. Method 
3.1. Data collection and Participants 
For data collection, the headquarters of the company 
that offers the business simulation game as well as 36 in-
stitutions using the game were contacted by email. Over-
all, data from 346 students were collected in an online sur-
vey. For data cleansing, the datasets of students who did 
not agree to data protection (n = 7) and of those who had 
previously participated in the survey (n = 3) were elimi-
nated. As the sample varied in terms of experience and in-
tensity of online gaming, sample bias is not expected to 
impact the results. Subsequently, 336 datasets remained 
(final response rate: 56.95%), forming the basis for the fol-
lowing analyses. Table 1 provides a detailed overview of 
the study’s respondents. 
3.2. Procedure 
The business simulation game investigated in this 
study is a computer-based management and strategy 
game. This game was conducted at two German universi-
ties over one week (Monday through Friday), ending with 
an online survey on the last day. The game can be de-
scribed by means of continuity and interaction. Regarding 
the dimension of continuity, the game was divided into six 
time periods and an additional test period on the first day 
of the game. In each period, participants, acting as board 
members of an industrial company, had to make operative 
business decisions in all departments of the company, such 
as sales and accounting (e.g., regarding the development, 
production, and sale of a specific product) with the aim of 
realizing higher profits than their competitors. After each 
decision-making period, the participants’ decisions were 
analyzed and evaluated. By doing so, previous decisions 
determined present and future decisions. By means of in-
teraction, up to six students worked together to form a 
board that competed against other groups. Thereby, all de-
cisions of a board were made at team level. Further, an 
instructor explained the business simulation game in de-
tail. Interacting with an instructor and group members 
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encouraged students to explain the results theoretically 
and, if necessary, to rethink the groups’ strategy. 
In line with Hernández-Lara et al. [20], the business 
simulation game aims to increase students’ understanding 
of the complex business environment and of decision-
making in business. Further, students should practice 
teamwork and problem-solving as well as get insights into 
management disciplines [20]. Last, students were able to 
apply the theoretical knowledge they had acquired in their 
classes to practice [20]. 
 






Sex   
Female 1602 48.2 
Male 174 51.8 
Age (in years)   
20-24 277 82.44 
25-29 53 15.8 
30-38 6 1.8 
Engagement    
< 5 hours 123 37.61 
5-10 hours 82 24.40 
11-20 hours 54 16.07 
21-30 hours 31 9.23 
> 31 hours 46 13.69 
University affiliation   
University 1 314 93.5 
University 2 22 6.5 
Year of study    
1-4 44 13.1 
5-9 277 82.4 
10-16 15 4.5 
GPA   
1.2-1.9 58 17.3 
2.0-2.4 107 31.8 
2.5-2.9 135 40.2 




Yes 24 7.1 
No 312 92.9 
Language difficulties  
(individual) 
  
Yes 10 3.0 
No 326 97.0 
Note. N = 336; For GPA: 1 = highest to 6 = lowest. 
3.3. Measures 
All items were measured on a 5-point Likert scale, 
from 1 = strongly disagree to 5 = strongly disagree. 
3.3.1. Gameful experience (GE). The German version 
of the 27-item GAMEX scale, developed by Eppmann et 
al. [18], was used to assess students’ GE. By testing the 
dimensionality of this construct, the results of a confirma-
tory factor analysis (CFA) showed a good fit of the six-
factor model compared to the competing models. 
However, based on the standardized factor loadings, the 
dimension activation lacked reliability and validity (stand-
ardized factor loadings ranged from .26 to .56, p < .01, 
composite reliability [CR] = .56, average variance ex-
tracted [AVE] = .26), which is why elimination of this fac-
tor was suggested [65]. This was further justified due to 
content-related considerations (e.g., ambiguous mean-
ings) regarding the items that do not sufficiently relate to 
the corresponding factor. Thus, activation was omitted 
from the analyses. Consequently, in the five-factor model 
(χ²/df = 2.61, standardized root mean square residual 
[SRMR] = .07, root mean-square error of approximation 
[RMSEA] = .07, comparative fit index [CFI] = .94, 
Tucker-Lewis index [TLI] = .93), all items loaded statisti-
cally significantly on their respective latent factor, and all 
factors showed very good reliability (CR = .77 – .93, AVE 
> .50).  
3.3.2. Perceived instructional support. A four-item 
scale was used to measure perceived instructional support. 
In this study, items from the short version measuring per-
ceived supervisor support, developed by Rhoades et al. 
[66], were adapted to the specific educational context by 
replacing the supervisor with instructor in every item. A 
sample item is “My supervisor cares about my opinion,” 
which was adapted to “My instructor cares about my opin-
ion.” The CR value for the four-item scale was .80. 
3.3.3. Group engagement. To assess group engage-
ment, seven items from the German Group Climate Ques-
tionnaire (GCQ-S), originally developed by MacKenzie 
[67] and translated into German by Tschuschke et al. [68], 
were used. One item was eliminated due to poor factor 
loading. The CR value for the six-item scale was .83. 
3.3.4. Flow. Ten items from the German Flow Short 
scale, developed by Rheinberg et al. [69], were used to 
measure students’ flow intensity. Owing too poor and in-
significant factor loadings, two items were eliminated. 
The CR value for the eight flow items was .82. 
3.3.5. Control variables. Students’ gender, age, en-
gagement (time required for preparations and follow-up of 
lectures and seminars), university affiliation, year of 
study, and GPA were included as control variables in this 
study. Additionally, students’ language difficulties in in-
dividual and group work, and the time points of the game 
(as the game was conducted at three different time points 
in the two universities) were controlled for in the current 
study. 
3.4. Data analysis 
Data were analyzed using SPSS 26, AMOS 26, and the 
PROCESS macro, developed by Hayes [70]. First, the dis-
tinction between GE in terms of absorption and flow was 
assessed empirically using exploratory factor analysis 
(EFA). Second, CFA was conducted to establish the con-
vergent and discriminant validity of the measurement 
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model [71, 72]. Then, common method variance (CMV) 
was controlled for, as self-report measures and single-
source data were used [73, 74]. To separately test H1, mul-
tiple hierarchical regression analyses were performed. 
Then, the mediation hypotheses (H2–H4) were examined 
in PROCESS using 5,000 bootstrap samples. Bias-cor-
rected confidence intervals (CIs) and the stepwise proce-
dure were thereby ensured, addressing several weaknesses 
associated with the Sobel test [75, 76]. As students within 
a single group had a common instructor, the structure of 
the data was controlled by applying the Huber-White 
sandwich estimator [77]. 
4. Results 
First, results of an EFA results provided empirical ev-
idence for distinguishing between flow and GE in terms 
of absorption. All items loaded statistically significantly 
on their respective construct. CFA results further re-
vealed a superior fit for the eight-factor measurement 
model compared with the competing models (χ²/df = 
1.81, SRMR = .06, RMSEA = .05, CFI = .93, TLI = .92). 
Convergent and discriminant validity were confirmed 
across this measurement model. 
To control for CMV, procedural remedies were imple-
mented in the ex ante research design stage. Respondents’ 
anonymity was protected, respondents’ evaluation appre-
hension was reduced, the order of predictor and criterion 
variables was counterbalanced, and the item wording was 
improved [73]. As an ex post statistical remedy, Harman’s 
single-factor test using EFA and CFA was conducted, and 
the effects of a single unmeasured latent method factor 
were controlled for [73, 74]. The EFA results showed that 
no single factor emerged, and one general factor failed to 
explain most of the variance. Next, the CFA results indi-
cated that CMV was minimized [73]. CMV was further 
examined using the single unmeasured latent factor 
method [71, 78]. The latent factor method gave no cause 
for concern regarding CMV [79], indicating that CMV 
was not a significant issue in the present study. 
Results of multiple hierarchical regression analyses re-
garding H1 confirmed a positive relationship between per-
ceived instructional support and students’ GE. The rela-
tionship between perceived instructional support and GE 
in terms of enjoyment was the strongest (ß = .35, p < .001), 
compared with the dimensions of absorption (ß = .19, 
p < .01), creative thinking (ß = .24, p < .001), absence of 
negative affect (ß = .22, p < .001), and dominance (ß = .17, 
p < .001). Thus, H1 was supported. 
The results of mediation analyses for H2 showed that 
group engagement had a partially mediating effect on the 
relationship between perceived instructional support and 
GE in terms of enjoyment, creative thinking, and absence 
of negative affect (see Table 2). However, group engage-
ment did not statistically significantly mediate the 
relationship between perceived instructional support and 
GE in terms of absorption and dominance (see Table 2). 
Consequently, H2 was somewhat supported. 
In line with the expectations regarding H3, the medi-
ating effect of flow on the relationship between perceived 
instructional support and GE was statistically significant 
for all dimensions of GE. Flow had a partially mediating 
effect on the relationship between perceived instructional 
support and GE in terms of enjoyment and absorption, as 
well as a total mediation effect in terms of the other di-
mensions of GE (see Table 2). Thus, H3 was supported. 
Finally, H4 was supported, indicating that students’ 
group engagement and flow sequentially double-mediated 
the positive relationship between perceived instructional 
support and students’ GE in terms of all its dimensions. 
Our double-mediation model, explaining 17% to 48% of 
the variance, showed statistically significant yet weak in-
direct effects, ranging from .02 to .04 (see Table 2). 
5. Discussion and implications 
This study extended previous research by providing valu-
able insights into students’ GE in higher education. By ad-
dressing a major research gap in the context of DGBL, a 
double-mediation model was developed that investigates 
the factors that encourage GE among students and pro-
vides empirical evidence of a team-based business simu-
lation game. 
First, based on the empirical results, the current study con-
firmed that flow is a predisposing factor regarding stu-
dents’ GE, thus extending prior research. In line with the 
theory of experience [13, 14] and previous research [37, 
80, 81], perceived instructional support increased stu-
dents’ GE in terms of all its dimensions. Perceived instruc-
tional support successfully encouraged students’ positive 
emotional experiences, such as enjoyment; further, it did 
not encourage negative emotions [38, 80]. Moreover, in 
line with Proserpio and Magni [39], perceived instruc-
tional support prevented students from becoming dis-
tracted, increasing their absorption. 
Thus, instructors were able to cognitively engage their 
students [2]. Perceived instructional support fostered cre-
ative thinking, such as students’ imaginative or explora-
tive capacities. In line with existing research, perceived 
instructional support also increased students’ feeling of 
dominance, implying that they were in control while play-
ing the game [2, 6, 32, 33]. 
Regarding the mediation hypotheses (H2–H3), the 
analyses revealed that group engagement partially medi-
ated the relationship between perceived instructional sup-
port and GE in terms of enjoyment, creative thinking, and 
absence of negative affect. Thus, in line with the theory of 
experience and previous research, perceived instructional 
support promoted group engagement, thereby increasing 
students’ positive emotions related to the game in terms of 
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Table 2: Tests for Mediation Hypotheses Using Bootstrapping
 
enjoyment and absence of negative affect, as well as their 
creative thinking [46, 51, 52]. Concerning the relationship 
between perceived instructional support and GE in terms 
of absorption and dominance, group engagement was not 
a significant mediator. Although perceived instructional 
support enhanced group engagement, the support did not 
increase students’ absorption or their sense of dominance. 
An explanation for this may be that students cannot get 
fully absorbed in or control the game on their own, as they 
must coordinate with their group members and work to-
ward common goals [20, 29, 39]. Further, group engage-
ment may cause interruptions, distracting students from 
the game [50]. 
Referring to the individual factor, the results con-
firmed prior research by finding that perceived instruc-
tional support encouraged students’ flow [2, 31, 58, 82]. 
Instructors provided their support carefully to encourage 
flow [6]. Although students’ flow intensity was a valuable 
determinant of their GE, perceived instructional support, 
if implemented successfully, further intensified students’ 
flow and enhanced GE. 
Last, the empirical results provided evidence for the 
double-mediation model regarding all dimensions of GE. 
Perceived instructional support increased students’ group 
engagement and further intensified their flow. In turn, this 
fostered their enjoyment and positive emotions, their dis-
traction from their actual environment, their imaginative 
and explorative capacities, as well as their feeling of con-
trol while playing [2]. 
In addition to the relevance of the double-mediation 
model, only the direct relationship between perceived in-
structional support and GE enjoyment remained statisti-
cally significant in the final model. So, while instructional 
support was found to be a relevant determinant of stu-
dents’ GE, instructional support is further crucial to pro-
mote interpersonal and individual factors in terms of 
group engagement and flow that subsequently encourage 
students’ GE. 
The results of the current study emphasized the rele-
vance of considering the theory of experience when inves-
tigating team-based business simulation games in DGBL. 
The principles of both continuity and interaction are 
determining the quality of students’ GE. Specifically, the 
current study confirmed that instructors play a key role in 
fostering group engagement and flow in business simula-
tion games in order to encourage GE. Instructors of busi-
ness simulation games should prevent disruptions and re-
duce students’ distraction from the game to promote GE. 
Researchers, educators, and educational policy makers 
should pay more attention to encouraging GE among stu-
dents in order to enhance students’ motivation, their learn-
ing, and the overall effectiveness of educational games. It 
is recommended that higher education institutions world-
wide make use of DGBL. 
6. Limitations and future research 
Although this study provides new insights into stu-
dents’ GE, several limitations exist, and further research 
is needed. First, the data came from only two universities 
in Germany, deriving from only one business simulation 
game. To generalize the findings to other universities or 
games, the varying effects of business simulation games 
on GE should be investigated in various educational con-
texts. Second, concerning the GAMEX scale used in this 
study, the dimension activation was eliminated as a di-
mension. Although its exclusion was justified based on 
statistical and content-related considerations, doing so 
limited the scale’s validity in the context of DGBL. Addi-
tional research is required to determine whether activation 
is dependent on the game itself, and whether games (e.g., 
business simulation games) in the context of DGBL can-
not stimulate students’ emotions, thoughts, and actions 
[2]. Third, as single-source data, self-reported by the re-
spondents, were used, our study design controlled some-
what for CMV bias, and this should be addressed in future 
research [73, 74]. Fourth, due to the cross-sectional design 
of this study, it was not possible to identify causal rela-
tionships between the variables of interest. In line with 
Podsakoff et al. [73], further research employing longitu-





























Group engagement .05 .02 [.01, .09] .01 .02 [-.02, .04] .05 .02 [.02, .09] .09 .03 [.04, .14] .01 .01 [-.02, .03]
Flow .13 .03 [.07, .20] .06 .02 [.03, .10] .12 .03 [.06, .17] .07 .02 [.03, .12] .11 .03 [.06, .16]
Double-mediating 
effect of group 




Note . N  = 336. GE: gameful experience. SE : standard error.
* p < .05. ** p  < .01. *** p  < .001
12, 323
33,07*** 6.61*** 19.83*** 15.81*** 22.33***
12, 323 12, 323 12, 323 12, 323
GE Dominance
.48 .17 .39 .31 .42




This study contributes to and advances research on the 
use of games in DGBL by providing valuable empirical 
insights into GE, a precondition for the effectiveness of 
games. The current study extends existing research by in-
vestigating a team-based business simulation game and 
applicating the GAMEX scale to the context of DGBL in 
higher education. By doing so, a double-mediation model 
was used to investigate how group engagement and flow 
sequentially double-mediate the relationship between per-
ceived instructional support and students’ GE. 
Empirical evidence of a team-based business simula-
tion game confirmed that perceived instructional support 
is a valuable determinant of students’ GE. Also, interper-
sonal, and individual factors in terms of group engagement 
and flow were crucial mediating factors in this relation-
ship. Particularly, at the interpersonal level, the perceived 
instructional support in the business simulation game in-
creased group engagement, thereby enhancing students’ 
individual learning experiences (i.e., their GE in terms of 
enjoyment, creative thinking, and absence of negative af-
fect). However, group engagement did not indirectly en-
courage students’ GE in terms of absorption and domi-
nance. At the individual level, perceived instructional sup-
port fostered students’ intensity of flow, thereby encour-
aging GE in terms of all its dimensions. Finally, the results 
verified that the double-mediation effect of group engage-
ment and flow sequentially encouraging the positive rela-
tionship between perceived instructional support and stu-
dents’ GE.  
Based on the results of the current study, it should be 
noted that instructors of business simulation games must 
provide their support carefully in order to promote GE. 
Moreover, educators should ensure group engagement and 
avoid disruptions, aiming to promote students’ motiva-
tion, their learning, and the overall effectiveness of DGBL 
in higher education. 
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